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1 ] 

mi ie 7" 7 x-r&su j; & ^iM^mr §e t" 5 x-^<oi*jii tcfj-*-r & o £ m cmmm t z 

1§x.> 

BuieX^XT^fiRMff^^^ <9, 
[itS3l 

- t 2 i:!2t<07-7X-7^i^fc 

[W*^ 5 ] 

nt^ii 8 ] 

SifJS7'7Xv|:4St^7'7Xvlt, 

fjiex7X-7^tisa$ttTi5 19 > 7>o, Hijisx^xv^ «t ^M$*i£f^£f&t#i- 
Hff i £ x 9 x-7 5&9 u j: h % zymm. <o nm \z um -r & <o * m c wmm t * m x. 

Z t ^titt^7"7XvMiIo 
[S*#* 9 ] 

[W« 1 0 ] 

£ t *#itt^i*«9 tzfem^X^X-r^S^go 
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Buia^wti, -e-wrtMtc, ^(Dmmtmi zm-fimitbtiT^z 
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im^m 1 2 ] 
[at#« 1 3] 

Itt*^ 1 4 ] 
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[ 0 0 0 1 1 

° 

100021 

fi^, #-i»#*«igK^O« ; f-7'/<>f XO*jttc|RL, mT-^t^ ^ n h n >^tq$ (ECR: 
Electron Cyclotron Resonance) Ci ^XUhixhmx-^)V3f-<D'7° : 7 X-?^m^X , 

[0 0 0 3] 

El 6 it, ECR^-y^'J >^HfflV»f>n* ECR^^'J >^gO«^^0IJ^ 
-r-&WfMEI^^)^o HI6 iZ7F£ti& X o E C R 7 ^ 'J > 7*ti 6 l±)tll 6 0 1 
t 7*7X^6 0 7fc ^'fixris i) , CfribttSlv^cBMg Ltv^o f&M^. 6 0 1 (CiiM 
#£6 0 4 75 ? |5tt^^tTi3 19 , ^ CDtsrJ4-£ 6 0 4 0 3 7$ ? -tr y YZtlZ> 0 

til 6 0 \<DW&% 0 3 i:o^TX7X-7l6 0 7ffiH(i, X7XVI6 0 7 CXI 
t^7 J 7X-7fAP6 0 6f)mi}biXX^&o ^<7)X7X-7fAP6 0 6 £ffltr <fc 9CL 
T, 'J >^7cO#^^-y y h 6 0 5^SEI^$tLT«/^ 0 iO^I^-yy h 6 0 5li, 
Jlif&t* £^tf@#JM-^fb&o-C£ «9 , 1**4-6 0 3±izfm^ti^m<DWMt tth 0 
[0 0 0 4] 

7*7X-7i6 0 7 CI±, 6 0 9^Lt, -7^^d$6 0 8#"f A?^» X7 

X7f6 0 7 t #^1= 6 0 9 co SB K ii, v -f * n ifAf. 6 1 0 T^fStt f>fttv^ 0 v >f 
*n&&A®6 1 0l±S^#7^^t>ioti5t), #tf 6 0 9 IPJIl-fxt't h tlX^^%> ~fy 
Xvf6 0 1 <^WiUU9r i k^n\,X , X7X-7I6 0 7CTS-fto 0 

J&H6 0 1 K*iJ£&P 6 0 2 T&^tfbtLTV^o 6 0 1 , a&t/tc, X7 

Xvi6 0 7 to \hu<d^. mt. M&mw (MTFmw&o ) la^ #mp6 o 2 a* agists 

*i£o uO«t9i:LT, «I16 0K afcr/C X7XYI6 0 7 coftgM ? K£W,<t $ 
X7XVI6 0 7 Kl£tt<b*i-C^£77~*SAP 6 1 1 frh, 7^3'7fOT*7X 
-7 J&jjftffl co 77 * a*#A $ tt -s 0 
[0 0 0 5] 

7"7X7f6 0 7 OjgBUfi, 19183^^6 1 2 73 s gEl££ftTv^ 0 7°7X-?1 6 0 7 
|*)K77^^2»A$ tt£ t , 4 ^6 1 2(±. 7 , 7X7l6 0 7rti:I^HMLT, 

*kf&2 tltzT)V^f> A * X7XVI6 0 7^"bX7X-7f AP6 0 6 ^IT, j£ 

i!6 0 1 KSI^mSfi&o 
[0 0 0 6] 

coftffl Cil, hu SET ^ 3-> -f * > ^-f7 1-6 0 5 0 i tuc «t o T, 

^JR^-^y h 6 0 Sri^Jl^m^^ffctfffi 0 3±KJ&ff1-£o ^ 

F 6 0 S^^i^tBL^fST-ttlle 0 1 ft<7)M.tt.ttfKfcLXtkf$LZtitz 
5H^f**!-6 0 3±HJt«-T*o 
[0 0 0 7] 
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2/ 



Ztil,zX*) tttt 6 0 3 _t izj&m S *l 4 (fffl x ff #^F^« 1 #bb ) o 

tflf 1 - 3 0 6 5 5 8*&« (»2I^f>#4li-e, Rtf* 1 11 

) 

[i&wtw** l ct *:-r*»«i 

[0 0 0 8] 

ST, ffiH£3fcH-6 0 3±t=jSRi-4BR»CH, &JR*-ry h 6 0 5 t>> fcffttfW L fcJl* 
MT-fi, i£*4-6 0 3±Hitm-f4<7)^^e-f , ^7X7l6 0 7Ortii't, ECR^^ 
•7 * 'J >XiSB«>f*jg±K*>ftigFl-£o i»J: 9 fcft**l*<*fc*&U, 7*7X716 0 7 
flffiKli, Kf««6 13,61 41^1116 2 O^ER^ii-C^io 

7 , 7X-7f6 0 7 0|*ii±i:(i#f f^^i^i,^ gpt^ ECR^^y^'J/ygii: 

Tjfci&Msfcji^ii-f , i$«tt6 2 omo±bzmitmmmfrt>%z>m&imf&m-rz> 0 

[0 0 0 9] 

— 7t\ 7"7X7|6 0 7 [*lSB&Cj3^-Cl±, ^wt^SBfrKisv^Ti&JK 

7) ? ^<. mm^friZ&'O* < iz-otiXr&mtfi&i %Z>o z\(Dtztb, K*f6 2 0 ^ X^X 

. :cDfigit:gSLTKff 6 2 0 cO[*j^icmtL:.^7) ? |§^1-4o 

f 6 2 0fflt4o i^f, l»*«5 2 0±tcft*lfiftLTv^K'fta**O«[M-^ 

Til, &ft&mizts\iyr&EikfSLm&&iP&hti1k < ^otL^o 
[0010] 

COJ: -5 *reHH*j-i"4*t«Efc LT, HrJtIf 6 2 0 *5E*i-fLtfdZ-5l*j*Bi!RFttSria« 
nit^fli. L*»L***?>, Kff 6 2 0 ^xM^fc*!)i:(«Il6 0 1^ 

-oK^?i^^7jc^*(±#^of^*^F^^^-r So ifc, KtfM?6 2 o *mmiz$m 

*»-6P^a(i, E C ^ 'J >XM©*C® S ^>f , ECRx^f >^I-?-^f, 

mT-+>- -< ^ n > Rl * ? ijffl -f & X v X -7- §f>CI±ilM7'7X7^ 

i&^s-tirT^n^fijffl-rsx^xv^a^e^n^-rso 

[0 0 1 1 ] 

oajRHttflbo -xm * m ^ t i> l , i £ x 9 xv t 
**(if-e-oiaR^ss< & 19 , ©£ga*s ^^t^d^-eiio 

fflx-tf, X9X^Mt5 ? 1 0 11 i o n s / c m 3 fIJS T&*UdT, X7X7S^li6 0 0 

o 

[0012] 

i&m-t & z. t # ^ 77 x^&s^e Srtt^-r zz tzsmt-rzo 

[R«tiftt4fc*0#S] 
[0013] 

±ia a ttSriijfci- ^iticis/^xv^itiii, OT77X7^ti 
t^77X7ii:, HufeX^X-^Mt^iiS^Tis «9 , j5»c\ wuiex^x-T-K £ o^ss 
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[0014] 

- ^ ^ • =r ^ b £ fi^tf * d <t ifi-Q £ & 0 

[0 0 15] 
[0 0 16] 

is« Kft*-t £ m k eBi- £ k 4 & m l t , ^ k 4 * 5^^^ $ ^ ks&sp «t 

<I^t;t^tH„ L/^oT, l»#eoBfe««r|»jh-r*itJ&*'e#4o 
i?t, #KHimcf&4:/7X^JMMUt, itulE^t^, ^^ojt^tt <b tiT43 19 

[0 0 17] 

» t <b n & ?t <r> ft # 77 ifii t± , hu f eft * m iz x o -c k « e k ^ z fct) <o ~h n u itf? ts©#ff 

■fz> 0 z<D£di<zi-z>ztiz£^-c, -f^X-vg-tiLmziHi&MS.itZffliz.x, 7*7X7! 

< z. hifX^ ho 
[0 0 18] 

^■J>XSII^ltii:^i:t^o :o 4 -5 K-r*U4\ X/iy^'J >Xtf 

£jg$J^ £ fp]± $ & d <h rt«-c § 2> 0 

ttz, ^IHWl^iy^X-rjilSlli, SttX7X7^Mt§7'7X7lt 

B&fex^x^Mfc^ii^tLTis , ^o, frfex^x-rm; i9#LS$n&i>W£flMfi-3 

[0019] 

t5:t^t^ 0 Lfc#oT, X7X7jiigi©7 y=-y? • ax h Z&ifcir&z. t 
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1= h k & m l m < 1- & c: fc ? -c # * o 

[0 0 2 0] 
[0 0 2 1 ] 

ifc. &m&Wbz$hz77 x-rt&mmm*. mtmmwa. f^^nc, -e^Wttt 

[0 0 2 2] 

coi-)(:tnif, cicd «t ■? iz-rtiif, miftmmf) t BW;1r& z\ ti,z£-oX$L£2>fclj 

ifc, *i^^s^7XT^itt{i, mmmma. z.t*&Wit 

[0 0 2 3] 

SSf$iiTi/»Sl»|[fS'«![«L«f<t4;fc* t -el&o Lfc^T, x 7 f>^i^I 
«t -6 * [p]± $ -tta £ <h # * o 

[0 0 2 4 ] 

tjP-CSiO-e, ct l9^p D pK<DSp° n ^X7X-7$!i3atzJ:oTMitt:-#, 
[0 0 2 5] 

[1] ECR^^'J>/S1W*)S 
*$k1&<7)mWJZ&Z> ECRXA'7^j> ^g(±, ECR^-^ 

[0 0 2 6] 
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i tc^$n^ct 9 ? 'J yymw. i (4. ioi, t#^;p i 02, s 

*4c? 10 4, #J^^-r y h 1 0 5 , r^XvfAP 106, 7'7X-7l 107, 4M££f 
10 9, -v-f * njftSA^ 110, if^mXU 111, E&fl£n >f ;H 12, Rfif« 1 1 3 
, 1 1 4, j3«fctt\ R»^2^f>fllBE$fLTV^ 0 
[ 0 0 2 71 

0 1(4, JdURSna^SftH-l 0 3 *Ett-6t &<D%m% ^2f-C*S 0 $cJJH 

hoi rt«o$cflttt, #mp i o 2 ^^>©5i$^l, ffi&zti&o tfz, f&mM ioii*j 

tziiU.ni3 1 0 4 7) ? IStt fcftTis *) , f>W 1 0 3 (iSRffcftfc i o 4 ±Ctl$n4o 
Mi:, Ml 1 0 1 W7*7X-7i 1 0 7 Uft-rsa^ffitzti, 1 0 ifrh-fJ 

-1?>MK(4, i^/^XviAP 1 0 6 £Htr J: 7 iz lt, till 0 l^Mlt:, 4S 
v>HfSf*tO^«^-ry h 1 0 5tfmW£nx^& 0 
[0 0 2 81 

^JR^-yy h 1 0 5(4, y-il^Kt-^ (Htj^B&o ) %W2tiX^2> 0 ^JR 

^-y^no sea, Amfi^nsn^^T^ (9 , X7X-?i 1 o i izMLxi&mat & 

■/^X-^l 1 0 7 (4, m^+M ^ n h n >^q|tc J: o T 7*7 X7 £|§£ tzttxDFl 
mk<7)&mx$>Z> 0 75X711 0 7<DtiZmMl 0 1 fflOJ^MK(4, 7*7Xvf API 0 

6 1 LxnmkvymnMfrmm htix^&o 

[0 0 2 91 

f fc, /5X7| 1 0.7©(> ?-73«H®^(i, *i£flf 1 0 9HMT70ntl 0 
8 Sr*A"rSfei6O*E^«OH!P«^*qRtt^*fCV»-6 0 H§RR!P«S$Hi, Sill 0 1 
t 77X7I l 0 7 t %%^\z^tzfr\Z^?kjf y T^frhtz h-^r 4 WUfcMXU HOC 

5tm%i<i bttx^&o 

[0 0 3 01 

7*7X711 0 yrtcm^MLt, i^t^7n h o y^m^x 

htztbK, X7X7H 0 7(iil3/f;n 1 2 CT£i-H£tiT^£ 0 itz, X^Xvf 
10 7<D^lIC(i, tie E C R 7,;^ ^ 'J > 5 O 7°7 Xvf 5 0 7 i [5]»(: , M 

itmm^vttMZPi ctzft<Dmmfc 1 13, 114, tti'u, Rtf^^EissftT^* 

o 

[0 0 3 1 1 

^f«l 1 3 llRttttOEJMR-Cior, 7"7X7|AP 1 0 6 C^ti&lUPiK 

1 1 4K(4, IC, -fyX-^Ml 0 7 [*HC T ^ > # * £ Z> tztb(D mn^fr & Ix (t 

[0 0 3 2 1 

1**1=2(4, /7 7*7| 1 0 7 <7>|*I#iJMtCftf7 4 7 KPJflfJ&Ki &oT43 (9 , X7X7 

Mi 0 7rt(:«i*$nr^s 6 km 2 witco^td, &te#i£-r*o 

[2] ECR^7^'J>^I1^ 

ECR^?^'J>/3llli:^tli, ECR7,/<^V>7*iI5^I[:, J^T 
<7>4 7 K LTj&ilMT^&^tl&o 
[0 0 3 3 1 

-r ffe-r. ilii 0 1 rtsuo^^f^cp 1 0 2^t»^i$n, tin o 1 

W/7 7*7|l 0 7 0rtfflJ**JC^^i:$*i*tt<>U. 7K7j-«*$tL^ 0 
J&mm 10 1, 3&D f tC7*5X-7M 1 0 7 PUZT fr=fy tfXtfmA2ti2> 0 
* LT, 1 0 9*»«b-r-f ? n?£#A£. 1 1 0 ^gt7^f ^nftio 8**i*A$ft 
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sfcUK, mm^4 ^ i 1 2 hj: 19 y^xv^ i o 7 Kfi&s&ri s fl£j££;ru m^-^ * a 

h n >*R|H J: £*i& 0 Zix^zX^r, -fyX-^m. 1 0 7 rtlcflSSf JK<7> 
[0 0 3 4 ] 

4t$ft^7;^*y^t WiiEmffifc*) otw^f, H*tt*epiniS tir^Z&m 9 

-Y-J H05 U3l#fF-£ m&-?Z>o ^I^-r? h 1 0 5 

^ea^jBR^jR^ffi-To ii^-y? h i o sfrbikVtoLtzmnm^ktwbi 03± 
ifc, is^-y? b i o 5fr<bmtfttiLfz&mm?-ii. sin o 1 t 
fzftT-kmm-t&o zoxiizLXs o 3±Kiii£^j£i-*j£igi&37&^?Ti-&o 

[0 0 3 5] 

C 3 ] |$*« 2 Oftfig 

KlF«2 0«j£Kov>TMK§*L<iifciB-f*o 1212(4, Rr*« 2 ©fllfitSrm-TH 
t*oT, 02 (a) l±l**«2«0fl.«jSto&BU HI 2 (b) li&mW 2 **<7>*<bH*'& 
trW-mx-WotzWmm. fit, H2 (c) f4B£;»W2 £)&§l^: l 0 l L^Uff 

m.mx&2> 0 

[0 0 3 6] 

£T> 112 (a ) lZ7F£ti& 4 n mm^2 tt, ill 2 1 , 4 3 g«2 2 , 4 

2 3 tilfft^i^i < > ^^MO^t2jo(/^T(i 1 4 4 mmt4om 0 
i^HttLT, _tg:«2 1 «hf 2 2ttfS^g< &oTi3*K WtllOmm, 

1 2mmX'&& 0 HI 2 (a) C/T$itSJ;^:> ±tf 2 1 4>&W 2 2 

fn?n3mm, 0. SmmtioT, ^-f ft^if 2 4 i> R-^ft-Cib-So 
[0 0 3 7] 

H2 (b) C^^SJ:^:, ±gf 2 1 <D*&m 2 2 fflSSftifitcti, 
rt ? M£*iT (WT> l"rt#K:;*:«#J £v>9 0 ) mmhiix^Z> 0 ifc, 4> 

±i£t : 2 1 t*WL<g2 2 fi, _h^l=2 1 OrtSlfc^^fc «f^®2 2«iWi 

fcijg J: o-c, «S^s*ltv»* 0 
[0 0 3 8] 

ffi&K, f^l : 2 2©Ttf 2 3ffJJS#i5H{±l*]#K:^M^^S5ttefLTjo 0 , Tgf 

2 3 2 2fflS#iaHti^llig/J^55^ ? !5:tte^-Cv^ 0 *Jg«2 2 tTSf 2 3 

[ 4 ] 2 

(i) bu^o «t 9 ^M^aBticti, 7 , 5Xvi i o 7 ^rt^-eajs^iSB^c^ 

o 7°7X^^ 1 0 7 l*J £: J&M^ 1 0 1 J*I t XltUmm&jzZ ^fztbiz^ mm%2\z 

te^X^mnm. 1 0 1 KiSv»«Bfl"CJ: ij^^iiagE^E^tSo 
[0 0 3 9] 

i^iaS^BEtcjeHL-C, l**^ 2 <7)^Jii^ 1 0 1 ^<bia^M53-e(iM?goS^v^? 
i^K^^ J&it^ 1 0 1 K»v*«5fr-c»i»JB3ft©at&v»7&*J: >9/h£ < 
H2 (b) K(4, iop B lo*1f ^$titv^„ g|2 (b) i:^$ii^J;^;, 

^11 1 0 1 Ki£v>l5 ZUkfcftifi-k* < > fiioll 1 0 1 *^atv»tiifSBW£;***/hS < fc* 

o 

[0 0 4 0] 

CO j; 9 ta~$M&.\zt$ Lt> ^i^i(:§l,Ktf 2 (4±&<7> «fc -) * 3 oo^Rit 

ttJiE# 2003-3102237 
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[ 0 0 4 1 ] 
[0 0 4 2] 

i 9 &*#£I£tt-Cv^cDT\ BloJKSS^jfeH-r*^ 3 2 zmZMirz t tfx£ & 0 

(3) Jfc, Sill 0 1 t^Xvfi 0 7iOK^iaSl^|v^:*, i 19 
£fc&Jfc;ft££tt&-hia:W2 1 W\ f ^2 2^TSf 2 3 «t 0 fctlLlK Sfc, H 
«tf>3£K J: oT, ^Sf 2 2(±Tff 2 3J:HKILgK iftUJtLT, ^I^O 

o 

[0 0 4 31 

[ 5 ] 

[0 0 4 4 ] 

( 1 ) ±.tmn<Dfmjz&^xi±, mmm2 ^m^-rh^u^mm^^^Vfrn^mw: 
zmm^xwrnvtz-hK ^mMm^^^^m^^ft^^^am^ txi>m< . -tmimiz . 

d Kj3V*T. #«J53-IW*«tf>«fiU\ EC ^ 'J >^gf 1 j:i3V^T|tI 

[0 0 4 5] 

OT% «53*R*tffcSi*#K.fc *? i&ffl LH < "T & - i:7& ? -C#& 0 Uc^T, HfifWO^ 

^^gfiit, e c r^/n°-7 * > vmm 1 omii^^h^ h i&m-t&z.tti<-c 

^ -?> o 

m&zmizt *)*m&wi<z^^xmwLtzi)K ztuzmfczti%^<Daw 9 z 

xi>m<. vt<*<D\%mmzMj&?&ufrffimm<Dm*2&±.x$>tii£^ *mMw<v$m 

[0 0 4 6] 

ft 53vft> * tt * -r £ <t> -e * & o 
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o 

[0 0 4 7] 

-TSC: £rt*-e ffi#l**«£aM£#KJ: «5 L*< -f&Z t#"C L£t!> ? 

oT, Piii^^iSLt, E C R 7 a- y > ^it 1 <^ilil(:^^ n x h ^ 

[0 0 4 8] 

o 

[ 0 0 4 9 ] 

^\ *BMw&ztiizmfczti%^<vitmv txi>m< , -r^xcoufrmmm^mzmi 
- 0^ k is v » r , v- 1 o <7) ^ £ «j£ -r & s&frift * m <o m x «t a ho ® k is *t & at o 

[0 0 5 0] 

mmizfrfrzfcjj&spziitLx, mmfoti<r>mizm$:Wiz-z>z\ttfx£2><DX\ mmz- 
(4) ±tinm<Dfmi<z]s^xit, j&mmi 0 1 iz^wi^m^-mm^^m^ ^n/z 

ft&tt;±Ufr!<z^ Sill 0 1 ^^av^fflwIK^RfJlfflpUKit^^fcngli/haJ^SriR* 

warn 7 * xi>m< , ±mmmoBmtitm%&^&bz£^xuftV)Mii£7 L*m& 

[0 0 5 1 ] 

9mm'hmfr*Wl. Sill 0 1 ^e>«v»fflolB^|W3Mp«fci9:tt?>*tfcrtSl£^:«Bfl-* 

o 

iTt. cod: 9 KwxMgomz^ mm^m^bz x *)m»wmmt^ ^zm&mt* 
tu^v>L, ufrmmmvmmufrvmfrtz ± c>x i,z x ^xMfrPim'g t* 7 

Z-MMLX, 4:<Dn$k*n2>Zti)SX%Z> 0 
[0 0 5 2] 

t a ? -e I? -5> <dx^ *mMW<r>Hh%z * z h\zn&& z\ t ifx § a 0 

miiEJf#2 003-3102237 
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^-v*: 9/ 



^MfcwtcjRofcj*^ ^BMWommttm&ECR^^y 9 x ) yrmmzmfcztiti: 

^(DltWo tX*i>m< , E C RAs*y 9 x ) > ^Hi^©SSlS 7° 7 Xv^ltlOf L 
[0 0 5 3 1 

1" i£2>*£^7*7X7 (ICP: induction coupled plasma) £ L TMSStIt 

9 7*7X7^1^1^, aiJ3>/S7 , 7X7 (HWP: helicon-wave excited plasma) 

H3 (±. ■&&Mto\,z%& I C P7/N°y 9 'J > X^Moft/££^i-BJfiSiaT*ab&o HI 3 ic 

fr3 l 2£@c'f2U i©3'f;n:^MlsES'»ILT|| |^7X7^Ltx^7 

9 } ) yrmmzftoo 

[ 0 0 5 4 ] 
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